Borrelidin, a small molecule nitrile-containing macrolide inhibitor of threonyl-tRNA synthetase, is a potent inducer of apoptosis in acute lymphoblastic leukemia.
Due to the poor prognosis and limited therapeutic options for adult patients with acute lymphoblastic leukemia (ALL), development of novel therapies is much needed to prolong patient survival and increase the efficacy of their treatment. Malignant T cells need high levels of nutrients to maintain their proliferation rate. Borrelidin, a small molecule nitrile-containing macrolide, is an inhibitor of bacterial and eukaryal threonyl-tRNA synthetase. Borrelidin-mediated inhibition of aminoacyl-tRNA synthesis, leads to an induction in the levels of uncharged tRNA, nutritional stress and ultimately inhibition of protein synthesis. The aim of the present study was to investigate whether borrelidin treatment inhibits the proliferation of malignant ALL cell lines, Jurkat and CEM cells, and study the mechanism by which this drug acts. Our results show that borrelidin was able to potently inhibit the proliferation of ALL cell lines with a half maximal inhibitory concentration of 50 ng/ml. Borrelidin showed a greater inhibitory effect on ALL cell lines compared to primary fibroblasts. Flow cytometry and western blot analysis indicated that borrelidin was able to increase the level of apoptosis and cause G(1) arrest in ALL cell lines. Activation of the general control nonderepressible-2 (GCN2) kinase stress responsive pathway and induction of CHOP protein was significantly higher in ALL cell lines treated with borrelidin. These findings collectively suggest for the first time that borrelidin targets ALL cell lines by inducing apoptosis and mediating G(1) arrest and that borrelidin treatment in ALL cell lines is correlated with activation of the GCN2 kinase pathway.